fi eld) was identifi ed on the CT image, and the distance between skin and anterior border of the pectoral musculature was measured and used to calculate the electron beam energy needed for PMRT. We then evaluated the irradiation dose to the heart using the optimal CT-based electron beam energy and a clinically determined beam energy. The standard clinically determined beam is a 9-MeV electron beam, which covers a tissue depth of approximately 3 cm from the skin surface. In large patients, 12 MeV is used and in thin patients, 6 MeV. The latter cover 4 and 2 cm, respectively.
The median distance between skin and outer heart contour decreased with age from 6.25 to 5.35 cm. In both age groups, patients with known serious cardiac morbidity had shorter distances than patients of the same age without cardiac morbidity. When using the CT-based beam, 10% of the younger patients and 15% of the older patients would receive approximately 50% of the prescription dose to a part of the anterior myocardial wall of the left ventricle and the small vessels in this region ( Fig. 1 ) . When using the clinically determined beam, which is often used in practice, an additional 12.5% of the patients would be exposed to a dose comparable to that from the CT-based beam.
This preliminary analysis that was performed in randomly selected individuals who had CT examinations for various medical reasons suggests that CT-based approaches for PMRT might benefi t approximately 20% -28% of patients because it can reduce the radiation dose to the heart compared with non-CT -based approaches. Data suggest that doses as low as 4 -5 Gy might contribute to cardiac toxicity and are largely in agreement with radiobiologic data on the pathogenesis of radiation-induced heart disease ( 7 ). The endothelial lining of blood vessels might be particularly vulnerable to radiation; exposure may result in slow progressive functional and structural alterations. Even partial exposure of the heart to radiation might contribute to long-term damage after several years. Despite the fact that a causal relationship between the relatively low radiation doses from PMRT and cardiac morbidity or mortality has not been proven, it is prudent to minimize all factors that might contribute to noncancer mortality in these patients. Future epidemiologic
Does Prophylactic Breast Irradiation in Patients With Prostate Cancer Influence Cardiac Toxicity?
Androgen suppression, including temporary suppression in patients who receive curative radiotherapy, is often used for patients with prostate cancer, but it may lead to cardiac toxicity and gynecomastia ( 1 -3 ). Prophylactic mamillary radiation therapy (PMRT) before the start of androgen suppression may decrease the likelihood of gynecomastia ( 4 -6 ) . In practice, many centers use singleelectron beams with a sharp dose gradient without three-dimensional computed tomography (CT) -based treatment planning. However, in some patients, left-sided PMRT might lead to exposure of the heart to ionizing radiation.
We analyzed CT scans from 40 male patients who were 65 or 75 years old. The distance between the skin surface and the pectoral musculature (3.21 cm) and the standard fi eld size of 7 cm used at Nordlandssykehuset, Bodø, Norway, are shown. B ) The same patient's scan at a caudal distance of 3 cm from the fi eld center. Note the exposure to the heart in the medial part of the fi eld resulting from electron beam irradiation at this level. The distance of 3.73 cm indicated on the scan corresponds to approximately 50% of the prescription dose when a 9-MeV electron beam is used. This beam energy is appropriate in this situation when the distance between skin surface and pectoral muscles is approximately 3 cm. C ) A CT scan of a 65-year-old patient without cardiac morbidity. Here, the distance between skin and heart is much larger (6 cm). Therefore, the dose to the heart will be very low, even in the caudal and medial parts of the irradiated fi eld.
